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Abstract
Concurrent chemo-radiation forms the standard of care in majority of carcinoma cervix and radiation proctitis
is one of the commonly encountered side-effect. In this study we analysed sixty six patients of carcinoma
cervix treated with radiation therapy and observed an increased incidence of radiation proctitis in patients
treated using conformal radiotherapy as opposed to conventional therapy.
Background: Concerns have been raised over adequate target volume coverage with conventional 2-dimensional
planning owing to wide variations in pelvic anatomy between individual patients. To improve tumor volume
coverage, increasing numbers of patients are being treated with 3-dimensional conformal radiotherapy (3DCRT),
resulting in increased treatment volume as opposed to conventional planning. This study compares the occurrence of
late radiation proctitis among patients with carcinoma of the cervix treated with 3DCRT using a linear accelerator
(LINAC) versus conventional therapy using a telecobalt unit. Patients and Methods: A total of 66 patients with
carcinoma of the cervix treated with curative intent between August 2006 and August 2012, having a minimum of
6 months of posttreatment follow-up, were reviewed retrospectively. Whole-pelvis irradiation was administered in
cobalt teletherapy using the box-ﬁeld technique (33 patients) or using 3DCRT on a 6-MV LINAC (33 patients), followed
by low-dose-rate intracavitary brachytherapy to a dose of 30 Gy. Results: The median ages of patients treated on
cobalt teletherapy and LINAC were 50 and 52 years, respectively, and the median follow-up durations were 24 and 18
months, respectively. Seven patients (21%) developed radiation proctitis in the cobalt teletherapy arm, compared with
12 patients (36%) in the LINAC arm (P ¼ .03; c2 test). Conclusion: There is a signiﬁcant increase in the incidence of
late radiation proctitis in patients treated with the 3DCRT technique compared with the conventional technique. The
effect of associated factors such as rectal dose during brachytherapy needs to be studied before a deﬁnitive
conclusion can be drawn.
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External beam radiotherapy plays an important role in the
management of patients with cancer of the cervix. The conven-
tional 4-ﬁeld box technique achieves reasonable dose distributionDepartment of Radiation Oncology, M.S. Ramaiah Medical College, Bangalore, India
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Clinical Ovarian and Other Gynecologic Cancer December 2013in terms of tumor coverage and reduced dose to the normal
structures. But concerns have been raised over adequate target
volume coverage with conventional 2-dimensional ﬁelds based on
bony landmarks, owing to wide variations in pelvic anatomy
between individual patients. These include different levels of aortic
bifurcation, altered sacral curvature, and varying course of pelvic
vessels.1-3
To improve tumor volume coverage, increasing numbers of pa-
tients are being treated with 3-dimensional conformal radiotherapy
(3DCRT), resulting in more volume being treated compared with2212-9553/$ - see frontmatter ª 2014 Elsevier Inc. All rights reserved.
http://dx.doi.org/10.1016/j.cogc.2014.03.001
Table 2 Grades of Proctitis
Therapy
No. of Patients
with Proctitis
Proctitis
Grade £2
Proctitis
Grade 3
Proctitis
Grade ‡4
Cobalt 7/33 (21%) 6/33 (18%) 1/33 (3%) Nil
LINAC 12/33 (36%) 9/33 (27%) 3/33 (9%) Nil
Abbreviation: LINAC ¼ linear accelerator.conventional bony landmarkebased planning. This study is an
effort to determine whether this increase in volume results in
increased long-term complications, particularly radiation proctitis.
The aim of the study was to compare the occurrence of late radi-
ation proctitis among patients treated with conformal radiotherapy
using a linear accelerator (LINAC) versus those treated with con-
ventional therapy using a telecobalt unit.
Patients and Methods
The authors reviewed 66 patients with histologically proven
carcinoma of the uterine cervix treated with curative intent be-
tween August 2006 and August 2012. Staging was done according
to the FIGO (International Federation of Gynecology and Ob-
stetrics) staging system. Patients who received external radio-
therapy on cobalt teletherapy or LINAC along with concurrent
chemotherapy followed by low-dose-rate intracavitary brachy-
therapy with a minimum posttreatment follow-up of 6 months
were included in the study. Postoperative cases and patients with
a history of bleeding per rectum, comorbid medical illness, or
coagulation abnormalities were excluded. All patients were treated
initially with external beam radiotherapy. Whole-pelvis irradiation
was administered in cobalt teletherapy using the 4-ﬁeld box
technique or using 3-dimensional conformal radiotherapy on a
6-MV LINAC to a dose of 45 to 46 Gy in 23 to 25 fractions. All
patients were treated with low-dose-rate intracavitary brachyther-
apy using cesium-137 sources to a dose of 30 Gy to point A.
Medication records and proctoscopic examination, if performed,
were reviewed and documented. Rectal complication was graded
according to modiﬁed RTOG/EORTC criteria (Radiation Ther-
apy Oncology Group/European Organisation for Research and
Treatment of Cancer). The c2 test was used to determine the
difference between the 2 groups. A value of P  .05 was consid-
ered to be signiﬁcant.
Results
The patient characteristics are given in Table 1. Squamous
cell carcinoma was noted in all 66 patients (100%). The median
age was 51 years (range, 30-80 years). The median follow-up
durations of patients treated with cobalt teletherapy or LINACTable 1 Patient Characteristics
Variable Cobalt LINAC
Total Patients 33 33
Age (years), Median (Range) 50 (30-77) 52 (30-80)
Stage
I 2 2
IIA 3 2
IIB 8 14
IIIA 3 3
IIIB 16 9
IVA 1 3
Follow-up (mo), Median 24 18
Follow-up (mo), Range 6-48 6-36
Abbreviation: LINAC ¼ linear accelerator.were 24 months (range, 6-48) and 18 months (range, 6-36),
respectively.
The grades of proctitis are listed in Table 2. There was a sig-
niﬁcant difference in the occurrence of radiation proctitis in pa-
tients treated using the conventional technique (21%) versus
3DCRT (36%) (P ¼ .03). The characteristics of the medication
prescribed for patients developing radiation proctitis are listed in
Table 3. The comparison between bony landmarkebased planning
and conformal planning in axial and sagittal sections with respect
to the volume of rectum included in 95% isodose coverage is shown
in Figures 1 and 2, respectively.
Discussion
Cervical cancer is the third most common cancer in the world.
The worldwide incidence of cancer of the cervix is 16.6 per 100,000
population. The incidence of cervical cancer is higher in developing
countries, with an annual incidence of 17.8 per 100,000 popula-
tion, as opposed to 9 per 100,000 population in the developed
world.4 The standard treatment of carcinoma of the cervix from
stage IB2 onward is concurrent chemoradiotherapy. The external
beam radiotherapy is followed by a boost to the gross tumor by
brachytherapy.
Traditional 4-ﬁeld technique has been used for decades with
fairly good locoregional control and toxicity in the treatment of
carcinoma.5,6 Studies have found superior tumor volume
coverage with conformal planning as opposed to conventional
methods.7 So in the quest for better locoregional control and
with increased availability of sophisticated radiation equipment
and imaging techniques, radiotherapy planning has witnessed
drastic changes from 2-dimensional planning to 3-dimensional
planning. In this attempt to irradiate the entire tumor, the
volume irradiated has increased compared with conventional
planning. However, randomized studies comparing volumetric
planning versus conventional planning in carcinoma of the
cervix are lacking. The superiority of conformal therapy in terms
of local control and survival is yet to be conﬁrmed in larger
trials.Table 3 Characteristics of Medication Prescribed for
Radiation Proctitis
Therapy
Reas-
surance
Only
Fiber
Supplement/
Stool
Softeners
Steroid
Enema/
Anti-
inﬂammatories
Argon
Plasma
Coagulation
Cobalt 1/7 (14%) 6/7 (85%) 2/7 (28%) 1/7 (14%)
LINAC 1/12 (8%) 7/12 (58%) 5/12 (41%) 3/12 (25%)
Abbreviation: LINAC ¼ linear accelerator.
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Figure 1 Axial Imaging
Abbreviation: 3DCRT ¼ 3-dimensional conformal radiotherapy.
Proctitis in LINAC and Cobalt Teletherapy
48 -The cure rates in patients with cervical carcinoma are reasonably
good with the current standard of care. However, among those who
achieve cure, the majority will be left with chronic toxicities, such as
chronic proctitis, chronic cystitis, and chronic enteritis, throughout
their life, and these chronic toxicities severely compromise the
quality of life.8
This study represents the ﬁrst clinical comparison of late radia-
tion proctitis in patients with carcinoma of the cervix treated with
conventional and 3-dimensional planning. With low-dose-rate
intracavitary brachytherapy being common in both arms, patients
treated with conformal therapy had increased incidence of late
proctitis. A similar dosimetric study comparing conventional and
conformal planning in carcinoma of the cervix found signiﬁcantly
larger ﬁeld sizes in 3DCRT plans compared with conventionalFigure 2 Sagittal Imaging
Abbreviation: 3DCRT ¼ 3-dimensional conformal radiotherapy.
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retrospective and that it had a small number of patients.
Conclusion
There is a signiﬁcant increase in the incidence of late radiation
proctitis in patients treated with 3DCRT technique compared with
conventional technique. The effect of factors such as rectal dose
from brachytherapy needs to be studied before a deﬁnitive
conclusion can be drawn.Clinical Practice Points
 Proctitis is a well known accompaniment in the treatment of
carcinoma cervix with radiation therapy. There is paucity of
Kannan Ram Abhinav et alclinical studies comparing the occurrence of radiation proctitis
between conventional and conformal radiation therapy.
 Use of conformal therapy has lead to better target volume
coverage when compared with conventional therapy but has also
lead to increased volume of rectum in the ﬁeld of irradiation.
 With the advent of high dose rate brachytherapy, the use of
volume based therapy and limiting the dose to the rectum, can
decrease the incidence of radiation proctitis.
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